We studied the effect of dietary factors and a variety of other risk factors on the development of cholelithiasis through a case control study.
INTRODUCTION
Traditionally it has been thought that cholelithiasis is the disease of the five Fs" fat, forty fair, female, fertile. Yet few studies [1] [2] [3] [4] [5] have addressed the issue of obesity, or have investigated the possibility that some underlying factor such as specific dietary habits are implicated in the development of the disease. Furthermore, evidence from these studies is conflicting. Thus Smith and Gee found that cholelithiasis cases were overweight but consumed less protein, fat and carbohydrate whereas Scragg et al 2 reported that obesity was associated with the disease only in young persons who consumed more fat. Furthermore they observed a decreased risk of the disease with increased use of alcohol although no effort was made to assess smoking, a factor highly correlated with alcohol consumption.
In order to investigate the role of diet, smoking and other factors on the development of cholelithiasis we performed a case control study of Diagnosis of cholelithiasis in all cases was verified by radiologic examinations and subsequent surgery. Controls were drawn from the same hospitals as the cases, and were group matched to the cases by age, sex and hospital, by group matched we mean that controls were chosen so that their distribution by age and sex were similar to the cases.
The majority of the controls were also surgical patients. Any patient with a disease known or suspected to be related to diet (e.g. colon cancer, other large bowel disease etc.) was excluded from the control pool. All other patients were included so that the possibility for introducing bias via the way controls were selected was minimized.
All cases and controls were interviewed while still in the hospital. This way all independent variables could not act as confounding factors when the relationship of each one of them with the disease was examined.
RESULTS
Of the 96 cases of cholelithiasis studied 43 were men and 53 women. Of the 118 DIETARY AND OTHER RISK FACTORS IN THE AETIOLOGY 223 controls 60 were men and 58 were women. Although the matching by sex is not perfect the differences were not statistically significant (X 2 0.77 p > 0.20). There were no differences in the age distribution of the cases and the controls. With regards to the place of birth and place of residence there were some noticeable differences in that cases were more often residents of Athens than controls and the same holds true for place of birth. The differences though were of boderline statistical significance (p<0.10). Since these differences could affect the dietary habits of cases and control place of birth and place of residence were included in the multiple logistic model as independent variables. Similarly there were differences of borderline statistical significance in the marital status of case and controls. More specifically 92% of the cases were married whereas 81% of the controls were married. This finding along with other reproductive findings will be presented elsewhere.
With regards to occupation people were grouped in seven basic categories a) farmers and gardeners b) labourers c) white-collar workers d) professionals e) merchants and store owners f) housewifes, retirees and g) other. The distribution of cases and controls according to this categorization of occupations is presented on table 1. It is obvious from this table that the controls more often held jobs that required more manual work "farmer", "labourer", "white-collar worker" than the cases. The difference was statistically significant (X 2 23.6 p<0,001). Given that these occupations also belong to lower socioeconomic classes the differences in the residency of cases and controls and the fact that group 6 (where some over representation of the cases is evident) includes housewives, it is hard to decide whether the differ, ences indicate some direct association with the disease or other socioeconomic differences. 4 persons with the highest indexes. As can be seen in the table there are some differences, mainly in the two extreme groups but these differences do not approach statistical significance. Furthermore to interpret these data controlling by age and sex is necessary. Therefore we consider it more appropriate to draw our conclusion from the multiple logistic analysis where exact values of the index are used. To control for this possibility we performed multiple logistic analysis. Table 6 presents the factors which showed a significant association with the disease in the logistic analysis. One should mention here that the statistically significant associations observed in logistic analysis remain significant even after controlling for the possible confounding action of all the factors that were included in the model (mentioned in materials and methods.) Thus factors for which no association with the disease was found in logistic analysis included body mass index, place of residence and place of birth, years of school attended, alcohol, coffee and tea consumption and all the food groups. Age and sex were also included in the model so that we could control for their potential confounding action. Their relationship to the disease could not be examined in this study because we matched by these factors and because the cases do not come from a closed population and therefore they are not incidence data.
As can be seen from table 6 the only factors that showed a statistically significant positive association with the disease is the consumption of animal fat as expressed by the use of butter and eating all visible fat on meat. Interestingly enough a statistically significant signficant negative association was observed with smoking (p<0.01), and holding a job of a blue or white collars worker (p<0.05). Whereas a negative association of border line statistical significance was found with olive oil consumption (p<0.10).
Given that there were no differences in the body mass index found (when controlling for age, sex and types of food consumed) one can conclude that obesity per se has no effect on the disease development, but animal fat has a positive relationship with the disease.
DISCUSSION
The present study is the first to our knowledge in which the issue of the effect of types of fat consumed (especially olive oil) and smoking on the development of cholelithiasis was addressed while the majority of other known risk factors were controlled either through the study design or in the analysis. It is of interest that the only factor that showed a positive statistically significant association with the disease was the consumption of animal fat either as fat contained in meat or as butter added in food or eaten on the Despite the common impression, we found that obesity, as expressed by body mass index, was not associated with disease although animal fat consumption was.
It is of interest that a major study done in Rochester Minn 5where incidence cases were used, showed also, no association between obesity and gall bladder disease.
In our study no relationship with alcohol consumption was found whereas in the study of Scragg et al 2 a decrease of the risk of cholelithiasis with alcohol consumption was reported. We found, however a substantial decrease in the risk of cholelithiasis with smoking. A possible explanation for the apparent discrepancy between these studies is that alcohol consumption and smoking are interrelated (people who smoke usually drink too). Therefore smoking could have acted as a confounding factor in the study of Scragg et al who did not control for smoking in their multivariate analysis.
Finally in our study a strong negative relationship was also found with occupations involving hard manual work. Given though the fact that these same occupations are associated with lower socioeconomic class the finding should be interpreted cautiously, since some inter relationships with diet may also exist.
